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Answer all questions 


(1) Answer the following questions. 

(a) [1 point] Let a n — 2 v / na n _i = 3. Is the relation linear? Why? 
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(b) [2 points] Suppose a recurrence relatio n a n has the characteristic equation (x—3)(x—7) = 0. 
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(c) [2 points] When we say a graph G has an Euler cycle? 
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(d) [2 points] Name two invariants of isomorphism. 
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(2) Answer all of the following questions. 

(a) [2 points] A full 6-ary tree with 19 vertices. Find the number of internal vertices i and the 
number of leaves 1. 
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(b) [2 points] I Use thejiegree equationj 
vertices are of degree 1 "(leaves). Dra^ 
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find the number of vertices n of a tree if all of its 
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( ( ) [3 points] Suppose a graph G is connected with n vertices and all vertices are of degree 2. 
Show that G is not a tree. Hint: Use proof by contradiction by assuming that G is a tree. 
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(3) [7 points] Use Homogeneous technique to solve the following recurrence relation. 

ao = 1, and a n = 5a„_i +4, n > 1 
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(4) Suppose M is the adjacency matrix for an undirected graph G. 


M = 
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(a) [2 points] Draw the graph using the below vertex ordering. 




(b) [2 points] Find the incident matrix of the graph. 
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(c) [1 point] Is the graph a Bipartite graph? Why? 
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(d) [1 point] Which edges you can remove from G to form a spanning tree. 
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[1 point] Draw the spanning tree found in (d) as 
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(5) (a) [5 points] Construct an optimal Huffman code using the table below. 
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